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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily obtain carotenoids by culturing Dunaliella algae in a 
specific medium so as to include phytoene(s) as acyclic carotenoid(s) other than carotenoids 
conventionally produced by culturing the Dunaliella algae. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the carotinoid characterized by obtaining the carotinoid 
containing the phytoene which is a non-ring type carotinoid by adding nicotine as a production ability 
modifier and cultivating the Dunaliella frond under the environment of an optical exposure by the 
culture medium which performed pH adjustment. 

[Claim 2] The manufacture approach of a carotinoid according to claim 1 that the addition of said 
production ability modifier is characterized by being ImicroM- 1M. 

[Claim 3] The manufacture approach of the carotinoid according to claim 1 characterized by said culture 
medium being a culture medium containing the sodium chloride of 1 .5M, the sodium hydrogencarbonate 
of 50mM, the magnesium sulfate of 5mM, the potassium nitrate of 2mM, the calcium chloride of 

0. 3mM, the potassium dihydrogenphosphate of 0.2mM, the ferric chloride of 1.5microM, EDTA of 
6microM, the manganese chloride of 7microM, the cupric chloride of ImicroM, the zinc chloride of 
ImicroM, the cobalt chloride of ImicroM, and the ammonium molybdate of ImicroM. 

[Claim 4] The manufacture approach of the carotinoid according to claim 1 characterized by being the 
all trans- form phytoene in which said phytoene has the structure expression expressed with following ** 

1, and/or 9-cis form phytoene which has the structure expression expressed with following ** 2. 
[Formula 1] 




[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the carotinoid containing 
the phytoene which is a non-ring type carotinoid by cultivating the Dunaliella frond by the specific 
culture medium. 
[0002] 

Pescription of the Prior Art] The manufacture approach of the carotinoid which exists from the former 
Ami Ben-Amotz Reported reference [EFFECT OF LOW TEMPERATURE ON THE 
STEREOISOMER COMPOSITION OF beta-CAROTENE IN THE HALOTOLERANT ALGA 
DUNALIELLA BARDAWIL /J.phycol.32,272-275(1996)] etc. - as indicated The sodium chloride of 
1.5M, the sodium hydrogencarbonate of 50mM, the magnesium sulfate of 5mM, The potassium nitrate 
of 2mM(s), the calcium chloride of 0.3mM, the potassium dihydrogenphosphate of 0.2mM, By the 
culture medium which contained the ferric chloride of 1.5microM, EDTA of 6microM, the manganese 
chloride of 7microM, the cupric chloride of ImicroM, the zinc chloride of ImicroM, the cobalt chloride 
of ImicroM, and the ammonium molybdate of ImicroM, and was prepared to pH8 The Dunaliella frond 
shall be cultivated while irradiating light. 

[0003] The carotinoids obtained from this conventional manufacture approach are mainly all trans-form 
beta carotene and 9-cis form beta carotene, and containing all trans-form alpha-carotene, all trans-form 
gamma-carotene, beta-cryptoxanthin, ECHINENON, a lutein, violaxanthin, zeaxanthin, etc. is known. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in culture of said Dunaliella frond, the carotinoid 
which contains especially the phytoene which is a useful non-ring type carotinoid in cancer, prevention 
of a lifestyle-related disease, etc. was not able to be manufactured. 

[0005] Then, this invention is made by cultivating the Dunaliella frond by the specific culture medium 
for the purpose of manufacturing simply the carotinoid containing the phytoene which are non-ring type 
carotinoids other than the carotinoid manufactured by culture of the conventional Dunaliella frond. 
[0006] 

[Means for Solving the Problem] Therefore, the manufacture approach of the carotinoid this invention 
shall have obtained the carotinoid containing the phytoene which is a non-ring type carotinoid by adding 
nicotine as a production ability modifier, being the culture medium which performed pH adjustment and 
cultivating the Dunaliella frond under the environment of an optical exposure. 
[0007] the Dunaliella frond used by this invention - the Dunaliella salina kind (Dunaliella salina) and 
the Dunaliella bar DAWIRU kind (Dunaliella bardawil) etc. - the kind belonging to all the Dunaliella 
groups shall be included 

[0008] As for the addition of said production ability modifier, in this invention, ImicroM- 1M are 
desirable. If it is under ImicroM or 1M are exceeded, the production ability of phytoene will fall or 
production ability will be lost. 

[0009] In this invention, the culture medium which cultivates the Dunaliella frond Although what kind 
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of culture medium is sufficient as long as it can cultivate the Dunaliella frond For example, said Ami 
Ben-Amotz As [ indicated / by the reported reference ] The sodium chloride of 1 .5M, the sodium 
hydrogencarbonate of 50mM, the magnesium sulfate of 5mM, The potassium nitrate of 2mM(s), the 
calcium chloride of 0.3mM, the potassium dihydrogenphosphate of 0.2mM, It can consider as the 
culture medium containing the ferric chloride of l.SmicroM, EDTA of 6microM, the manganese 
chloride of 7microM, the cupric chloride of ImicroM, the zinc chloride of ImicroM, the cobalt chloride 
of ImicroM, and the ammonium molybdate of ImicroM. 

[0010] In this invention, as an environment where the Dunaliella frond is cultivated, culture temperature 
has the desirable range of about 25-35 degrees C, as for pH of a culture medium, about 7-8 is desirable, 
and it is desirable. [ of the bottom of the environment of an optical exposure of about 2,000 to 40,000 



[001 1] the phytoene as used in the field of this invention - all trans-form phytoene, 9-cis form 
phytoenes, and these isomers - it is all a **** and a non-ring type carotinoid with all useful to 
prevention of cancer, prevention of the lifestyle-related disease of diabetes mellitus, liver disease, 
cancer, and others, an improvement, etc., and all trans-form phytoene has the structure expression of 
following ** 3, and 9-cis form phytoene has the structure expression of following ** 4. 



[0014] 

[Example] Next, the desirable example of the manufacture approach of the carotinoid of this invention is 
given. In addition, the manufacture approach (the manufacture approach of the carotinoid indicated by 
the reference which said Ami Ben-Amotz has reported) of the conventional carotinoid is mentioned as 
an example of a comparison. 

[0015] (Example 1) It put into the flask containing 2.01. of culture media of the presentation which 
shows 2g of Dunaliella fronds in Table 1, and nicotine 0.32mg was added, and it cultivated for about 
200 hours, carrying out aeration of the air which contains 1% of carbon dioxide under the environment 
of the culture temperature of about 25 degrees C, a culture medium pH 7, and an optical exposure of 
2,000Lux. 

[0016] (Example 2) It put into the flask containing 0.51. of culture media of the presentation which 
shows 0.5g of Dunaliella fronds in Table 1, and nicotine 81g was added, and it cultivated for about 150 
hours, carrying out aeration of the air which contains 1% of carbon dioxide under the environment of the 
culture temperature of about 35 degrees C, a culture medium pH 8, and an optical exposure of 
40,000Lux. 

[0017] (Example 3) It put into the raceway tank (10m wide, the length of 2m, a depth of lm) containing 
2,0001. of culture media of the presentation which shows 2kg of Dunaliella fronds in Table 1, nicotine 
0.324g was added, and it cultivated outdoors for about 200 hours under the environment of the culture 
temperature of about 25 degrees C, a culture medium pH 8, and a sunlight exposure. 
[0018] (Example 4) It put into the culture tube (die length of 50m, diameter of 0.2m) containing 1501. of 
culture media of the presentation which shows 150g of Dunaliella fronds in Table 1, nicotine 24.3kg 



Lux ] 




[0012] 
[Formula 3] 



[0013] 
[Formula 4] 
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was added, and it cultivated outdoors for about 150 hours under the environment of the culture 

temperature of about 35 degrees C, a culture medium pH 8, and a sunlight exposure. 

[0019] (Example of a comparison) Ig of Dunaliella fronds was put into the flask containing 0.51. of 

culture media of the presentation shown in Table 1, and they were cultivated as it was for about 150 

hours under the environment of the culture temperature of about 35 degrees C, a culture medium pH 8, 

and an optical exposure of 40,000Lux. 

[0020] 
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[0021] Next, the result of having carried out three-dimensions data analysis of the carotinoid extracted 
from the Dunaliella frond cultivated in the example 1 by the high-speed liquid chromatograph is shown 
in drawing 1 . Since b of a in drawing 1 corresponded with the absorption maximum wavelength of 9-cis 
form phytoene standard substance in accordance with the absorption maximum wavelength of the all 
trans-form phytoene standard substance, existence of these carotinoids was checked by the manufacture 
approach of this invention. In addition, c in drawing 1 R> 1 is the absorption maximum wavelength of 
all trans-form beta carotene, and d in drawing 1 was the absorption maximum wavelength of 9-cis form 
beta carotene, it could check the absorption maximum wavelength of main carotinoids, and has also 
checked existence of these carotinoids. 

[0022] Moreover, the result of having carried out three-dimensions data analysis of the carotinoid 
extracted from the Dunaliella frond cultivated in the example of a comparison by the high-speed liquid 
chromatograph is shown in drawing 2 . Although the absorption maximum wavelength corresponding to 
all trans-form beta carotene and 9-cis form beta carotene has been checked from drawing 2 as shown in 
c and d, the absorption maximum wavelength corresponding to all trans-form phytoene and 9-cis form 
phytoene was not able to be checked. 

[0023] Furthermore, the experiment about a blood sugar level fall operation was conducted using the 
Dunaliella frond cultivated in the example 1, and the Dunaliella frond cultivated in the example of a 
comparison. 

[0024] (The experiment approach) Habituation breeding of the 30 4-weeks old ddy system mice was 
carried out for one week. Administration (100 mg/kg) among the abdominal cavity was performed for 
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the streptozotocin (STZ) melted to the physiological saline to said mouse used as 5 weeks old 3 times, 
and the blood sugar level chose the mouse of 200 or more mg/dl as it. As the administration group II 
(dose 60 mg/kg) which dissolved the Dunaliella frond which divided these mice into two groups, made 
the administration group I (dose 60 mg/kg) which dissolved the Dunaliella frond cultivated in the 
example 1 in cone oil, and was cultivated in the example of a comparison in cone oil Feed was 
prescribed for the patient for two weeks, respectively, and the blood sugar level was measured with the 
ortho-toluidine-boric acid method (OTB acid method) with time. In addition, the mouse which does not 
prescribe said STZ for the patient was made into the control group, this control group was also 
medicated with feed for two weeks, and the blood sugar level was measured with the OTB acid method 
with time. A measurement result is shown in Table 2. 
[0025] 

rTable2] 

mm m& mm&Tm 



mm 2 3 Bmg/d 1 
mm 2 3 Bmg/d 1 
tim® 13 7mg/dl 



1 2 7mg/d 1 4 6% 
164mg/dl 31% 
137mg/dl 



[0026] From Table 2, the carotinoid obtained by the manufacture approach of this invention became 
distinct [ reducing the blood sugar level intentionally ] from the carotinoid obtained by the conventional 
manufacture approach. 

[0027] Next, the experiment about antitumor action was conducted using the Dunaliella frond cultivated 
in the example 1, and the Dunaliella frond cultivated in the example of a comparison. 
[0028] (The experiment approach) 120 6-weeks old Sprague-Dawley system male rats [ 30 ] (SD system 
male rat) were divided into each four groups, and hypodermically [ regions-of-back ] was medicated 
with 1 and 2-dimethylhydrazine (DMH) dissolved in distilled water at a rate of 10 mg/kg at the 1st 
group - the 3rd group over 1 time per week, and ten weeks. The 1st group was made to carry out free 
intake of the basal diet which added the Dunaliella frond cultivated in the example 1 at 0.05% of a rate 
till experiment termination after prescribing DMH for the patient. The 2nd group was made to carry out 
free intake of the basal diet which added the Dunaliella frond cultivated in the example of a comparison 
at 0.05% of a rate till experiment termination. The 3rd group was made to carry out free intake of the 
carotinoid additive-free basal diet till experiment termination. The 4th group considered as the DMH 
control group non-taken a measure, and carried out free intake of the carotinoid additive-free basal diet 
till experiment termination. It ended in 40 weeks and the experiment was observed on the pathology 
histology target about generating of a large intestine neoplasm. An observation result is shown in Table 
3. 

[0029] 

[Table 3] 
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[0030] SD system male rat which SD system male rat which the incidence rate of a large intestine 
neoplasm made take in carotinoid additive-free basal diet is 79.3%, and made take in the basal diet 
which added the carotinoid obtained by the conventional manufacture approach from Table 3 was 
48.3%. However, SD system male rat made to take in the basal diet which added the carotinoid obtained 
by the manufacture approach of this invention is 20.0%, and antitumor action with the carotinoid more 
remarkable than the carotinoid obtained by the conventional manufacture approach which has controlled 
generating of a large intestine neoplasm greatly and is obtained by the manufacture approach of this 
invention was accepted. 
[0031] 

[Effect of the Invention] This invention was constituted as stated above, by cultivating the Dunaliella 
frond by the specific culture medium, manufactured simply the carotinoid containing the phytoene 
which are non-ring type carotinoids other than the carotinoid manufactured by culture of the 
conventional Dunaliella frond, and was able to carry out the thing of it. 



[Translation done.] 
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[0020] 
[*1] 



[00 14] 

[SSSfcfl] <fcfc. d<o^BH^o^-y-f nowttr&a 20 
ff*U*atWMW*. fiaw^D^y^ F<o 

mfrS (UffiAai Ben-AnDtz #HSLTV*4:*KfcS 

[0015] (HJftMl) F^yx9*#2g*, *1 
fc^-f fflJ&Oigifi 2 . 0 y v hJWAr>t: yyXaizX 
ft, =3**0. 32mg*JfihlU @SjaiS»2 5 
T. igiftpH7. 2, 00 0LuxO3ttS»<DS^<0T 
T. lXOZ!Mb08R»«trSft»»i(L^^2O 
OBfflflttLfc. 30 

[0016] (IWM2) F-^yx?ffflcO. 5g£. 
^ 1 fcjjcfiSJ&OigifiO . 5 >J y FA*A->fc7?X3 
fcAJu X3f->8 1 gfcttftU «SaS»3 5T. 
MpH8. 40, OOOLux<%KB83t<DS&oT 
T, l%o:3fl^££tJ^£^L&#£>#15 
04HMftlfc. 

[0017] (HMM3) F^yx9«»2kg*. ^ 
lt^-tfflfi£<0^%2, 0 0 0 y y F^#Ar>fcV-X 
*x4*»(«10m. 82m. »3lm)fcA*u x 

3*>o. 324g£saniu mmua/}25^'mm 40 
ph8. Mmitcos^coT. mx-mootsms 

[0018] (»IM4) F^Ux9SMcl50g», 
* 1 fcjjrf lij£<9igJfi!l 5 0 y >y h^Ao^Sf* 
-7* (J|3 5 0m. ESO. 2m)fcA*l» X3f-^2 
4. 3kg*^U J»HUKtt3 5T, J0tpH8. 
3HW6J»«*Wi*>T, Sfl-Tftl 5 OBSfcUgltL*:. 

[0019] (iUSM) Fi*yx9«»lg*. 
wtfUMWtfSfcO . 5y>yF/P#A-3fc77X3fcA 
*U *«4*«aKBlJE»3 5T, *gJfi!pH8. 40. 0*50 



* JS fi J£ 


(»»* 1 u 






8 7. 


68 


KUctthU 


4. 


2g 




0. 


6s 




0. 


2 8 




0. 


0 3 g 




0. 


0 3 g 




0. 


2 4 mg 




a i. 


7 5 mg 




0. 


8 8mg 




0. 


1 3 mg 




0. 


1 4 mg 




0. 


1 3 mg 




*A 1 . 


1 6 mg 



[ o o 2 1 ] mtm i TiggLfc F-r yx^stft 

£ 03K7CT-?ft?flf L£&*£0 1 014»<O 
ate. ^•~;Wh7>'XS7>f Fxygm^«^l6A®iR 

*£fc-&u b«. 9->-xs7-f h^ywmmco 
wawawt-RLfcoT, z<&tmwmjmz£ 

1+eOcte. *-)VYy>xm$-%n+y<n&fr]mL 
«£T*>9. 01+<odte. 9-^S/5-*of-y<^ 

fc. 

[0 02 2] ifc, Jl3K»Cl«LfcF*yx?MW» 

^aasLyi^of-y-f FS-^aGSfr^ovF^^tcj: 



[0 0 2 3] HMflT^SLfcH^'Jx^ 
«ctlt«fi^*L^H^UX7^2rfflV^. JflLlM 

[0024] (Hifcfirffi) 4iii&ddy^«>^3 0E 

fc. 431Ai&|ctig*»LfcXM^7-hrf^y (ST 
Z) £flg85«WS3- (lOOmg/kg) £3HtffVK JH* 
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*«se#2oomg/d niLnwxzmsiLt:. Ztl 
mfti3->*jiwzmmLt:&5-m i (iks-me o m 

g/kg) fcU JttSWC^SLfcK^Ux^«c2r3 
-y*>f JMCjgWLfcttWPI I (!S*M6 0 m g/k 
g) tLX. *ft-?*iSm£23iig&4-U 

jtasesr^F-F/M^y-^igifc (otbs) x 

??i:U £^**IlPfciflfi£2jIltHft^-U JUSttfc 
10 JH5lfiSrOTBffiTffl«L<!. a£*S*£fE2e*f. 
[0025] 
[*2] 



2 3 6mg/dl 
S^fflPn 2 3 6mg/dl 
flJSSf 13 7mg/dl 



1 2 7mg/d 1 
1 6 4mg/d 1 
1 3 7mg/d 1 



4 6% 
3 IK 



[0 0 2 6] fi2j:9. zcomim&-Kmz'ftt>tiz 

[ 0 0 2 7 ] ifcfc, IdSM 1 Tmmtt: K*U X9«flc 
fcit^t^gLfcF^'Jx5§fflc£JBvvc. inJUgft 

[0028] (HSWft) 6SSS(DSprague-D 
awl ey^tt?? F ( SD^^ y F ) 120E£3 
0Efo4S?fc#»1\ mSMB38ffctt. I®*fcl 

om&/ks<m&-mmLti\, 2-y*w:F*5 

i?y ( DMH) SrfillEU 1 OiiSfcjlioTW^Tt 



»«W:F'*'JX78Sfr£0. OSKoate-CSHniLfc* 
JtlS^rctgSLfeH^Ux^flc^O. 0 5%cOS^T 

aamLfcsesm*. mmTtx-mmsiztt. m 

3Sffc<i. tfo^y^f F*§8Srac7)glgj8BS:. Wmi 
*ti*SlR$^. ^4ffiMiDMHiiaiS<0*fi!^t 

30 -r. 

[0029] 
[S3] 



epsmdsui ) 



Witt 6E(20. 096) ( 5E(16. 796). 1E(3. 6 96)) 

£2B 14EU8. 396) M3E(44. 8 96). 1E(3. 6 96)) 

*3P 23E<79. 3 96) (22E(75. 8 96). 1E(3. 5 96)) 

*4» 0E< 96) ( OE ( 96).0E( 96)) 



[oo30]^3j:>3. ^mmm^mt. Hu^-J 
tzmaLKm&mzmsizttsDimyv f*<4 



v\t. m^mrnx-n^fihuu^y^ FJ: 

[0031] 

iixm. vi-v^mmftfccD&mxig&t&zt 

Dxtf-JA FH5W«HK*nf-y-f FTfe*?* Fx 
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0.013 



0.014 



0.011- 



o.ou- 



0.011 



»;oio- 



0.009 




0.006- 



0.003- 



0.002 



$.00 



10.00 



IS. 00 



19.00 



30.00 



